Timing, global aerosol forcing, and climate impact of volcanic eruptions during the Common Era by Sigl, Michael et al.
Timing, global aerosol forcing, and climate impact of volcanic
eruptions during the Common Era
Sigl, M., McConnell, J. R., Winstrup, M., Welten, K. C., Plunkett, G., Ludlow, F., ... Woodruff, T. E. (2015).





Publisher's PDF, also known as Version of record
Queen's University Belfast - Research Portal:
Link to publication record in Queen's University Belfast Research Portal
Publisher rights
© The Author(s) 2015
This is an open access article published under a Creative Commons Attribution Licence (https://creativecommons.org/licenses/by/3.0), which
permits unrestricted use, distribution and reproduction in any medium, provided the author and source are cited.
General rights
Copyright for the publications made accessible via the Queen's University Belfast Research Portal is retained by the author(s) and / or other
copyright owners and it is a condition of accessing these publications that users recognise and abide by the legal requirements associated
with these rights.
Take down policy
The Research Portal is Queen's institutional repository that provides access to Queen's research output. Every effort has been made to
ensure that content in the Research Portal does not infringe any person's rights, or applicable UK laws. If you discover content in the
Research Portal that you believe breaches copyright or violates any law, please contact openaccess@qub.ac.uk.
Download date:15. Feb. 2017
Geophysical Research Abstracts
Vol. 17, EGU2015-2771-1, 2015
EGU General Assembly 2015
© Author(s) 2015. CC Attribution 3.0 License.
Timing, global aerosol forcing, and climate impact of volcanic eruptions
during the Common Era
Michael Sigl (1,2), Joseph R. McConnell (1), Mai Winstrup (3), Kees C. Welten (4), Gill Plunkett (5), Francis
Ludlow (6), Matthew Toohey (7), Ulf Büntgen (8), Marc Caffee (9,10), Sepp Kipfstuhl (11), Conor Kostick (12),
Kirstin Krüger (13), Olivia J. Maselli (1), Robert Mulvaney (14), and Thomas E. Woodruff (10)
(1) Desert Research Institute, Reno, United States (msigl@dri.edu), (2) Paul Scherrer Institute, Villigen, Switzerland, (3)
Department of Earth and Space Sciences, University of Washington, Seattle, USA, (4) Space Sciences Laboratory, University
of California, Berkeley, USA, (5) School of Geography, Archaeology & Palaeoecology, Queen’s University Belfast, Belfast,
UK, (6) Yale Climate & Energy Institute, and Department of History, New Haven, USA, (7) GEOMAR Helmholtz-Zentrum
für Ozeanforschung, Kiel, Germany, (8) Swiss Federal Research Institute WSL, Birmensdorf, Switzerland, (9) Department of
Physics, Purdue University, West Lafayette, USA, (10) Department of Earth, Atmospheric, and Planetary Sciences, Purdue
University, West Lafayette, USA, (11) Alfred-Wegener-Institut Helmholtz-Zentrum für Polar- und Meeresforschung,
Bremerhaven, Germany, (12) Department of History, The University of Nottingham, Nottingham, UK, (13) Department of
Geosciences, University of Oslo, Norway, (14) British Antarctic Survey, Natural Environment Research Council, Cambridge,
UK
Early documentary records report of a mysterious dust cloud that was covering Europe for 12 months in 536-37
CE, which was followed by climatic downturn and societal decline globally. Tree rings and other climate proxies
have corroborated the occurrence of this event as well as characterized its extent and duration, but failed to trace
its origin.
By using a multi-disciplinary approach that integrates novel, global-scale age markers with state-of-the-art
continuous ice core aerosol measurements, automated objective ice-core layer counting, tephra analyses, and
detailed examination of historical archives, we developed an accurate volcanic forcing series from bipolar ice-core
arrays back into early Roman times. Our study reconciles human and natural archives – demonstrated by the
synchronicity of major volcanic eruption dates to historical documentary records and the now consistent response
of tree-ring-reconstructed cooling extremes occurring in the immediate aftermath of large volcanic eruptions
throughout the past 2,000 years.
These findings have significant implications in multiple research fields including (1) quantification and at-
tribution of climate variations to external solar and volcanic forcing and (2) improvement of reconstructions of
climate variations from multi-proxy networks comprising tree-ring and/or ice-core data (e.g., PAGES 2k).
